Disorders of the endocrine system including hormone hyperfunction and hypofunction have multiple effects on cardiovascular system. However, in clinical practice, there are many cases of delayed or overlooked diagnosis of underlying endocrine dysfunction in patients presenting chest pain or other cardiac symptoms. Herein, we report three cases of endocrine hyperfunction presenting as coronary spasm; Graves' hyperthyroidism, pheochromocytoma, and primary hyperparathyroidism. Chest pains disappear after treatment for these endocrine diseases. Endocrine hyperfunctions such as the three cases described above should be considered as possible diagnosis in patients with complaint of chest pain. High index of suspicion are needed.
INTRODUCTION
Disorders of the endocrine system including hormone hyperfunction and hypofunction have multiple effects on cardiovascular system. However, in clinical practice, there are many cases of delayed or overlooked diagnosis of underlying endocrine dysfunction in patients presenting chest pain or other cardiac symptoms. Some of these cases showed worsened clinical course. These patients had serious morbidity and mortality. Herein, we report three cases of endocrine hyperfunction presenting as severe coronary spasm. In addition, we performed relevant literature review. Non ST segment elevation myocardial infarction was suspected.
CASE REPORTS
However, there was no occlusive lesion with relatively normal coronary artery in coronary artery angiography (CAG). Laboratory results were: free T4 at 143.6 pmol/L (reference range, 11.5-22.7 pmol/L), TSH < 0.01 μU/mL (reference range, 0.55-4.78 μU/mL), anti-TPO antibody titer at 215 IU/mL (reference value, 34 IU/mL), and thyroid stimulating immunoglobulin at 26.19 IU/mL (reference value, 1.75 IU/mL). Thyroid ultrasound showed diffuse goiter with markedly increased vascularities (Fig. 1) . After CAG, dyspnea and orthopnea were developed. Chest X-ray showed pulmonary edema with bilateral pleural effusion. The patient's state was considered as impending thyroid storm precipitated by CAG. High done concurrently. Cardiac function and thyroid function of the patient were improved. Finally, the patient underwent total thyroidectomy. She has been free of symptoms. spasm [5] . In our patient, initial presentation of chest pain was initiated by coronary spasm that may worsen to stress cardiomyopathy during hospitalization. Therefore, because many patients with acute coronary spasm need CAG, test of thyroid function is essential to reduce the procedural risk.
Pheochromocytoma can present with a multitude of symptoms mimicking other diseases. The pathogenesis of pheochromocytoma-related cardiac complications is thought to be cardiotoxic effect of catecholamine. Excess catecholamine action can lead to stress cardiomyopathy, ischemic heart disease, coronary spasm, myocardial stunning, and rarely cardiogenic shock [6, 7] . However, pheochromocytoma remains a frequently overlooked diagnosis compared to hyperthyroidism.
It is well known that chronic hypercalcemia in primary hyperparathyroidism can cause hypertension, arrhythmias, ventricular hypertrophy, and calcifications of myocardium and cardiac valve.
However, coronary spasm associated with hyperparathyroidism was rarely reported. One case study reported the occurrence of coronary spasm during spinal anesthesia in a patient with primary hyperparathyroidism [8] . Hypercalcemia is known as precipitating factor of intra-operative coronary spasm. Event in our patient, episode of acute chest pain with transient ST elevation, suggested that possibility of coronary artery spasm. However, unlike hyperthyroidism or pheochromocytoma, mechanism of coronary spasm in hyperparathyroidism is unclear. Further studies are needed to clarify the exact mechanism of coronary spasm.
In conclusion, normal endocrine function is essential to cardiovascular health. Disorders of the endocrine system have multiple effects on the cardiovascular system. Therefore, physicians must have awareness about the relationship between endocrine system and cardiovascular system. Furthermore, high index of suspicion and careful evaluation are needed. Endocrine hyperfunctions such as the three cases described above should be considered as possible diagnosis in patients with complaint of chest pain.
